Fluctuation
of Gene Frequency in Sub-populations Originated from One Guppy Population Masamichi Nakajima,*1 Naohisa Kanda,*1 and Yoshihisa Fujio*1 (Received June 6, 1991) Larger fluctuation of gene frequencies among cultured fish populations has been generally explained by the founder and/or bottleneck effect in the process of artificial propagation.
However, the experimental support for this explanation in fish has not been reported.
To obtain evidence of the fluctuation of gene frequencies due to sampling, sub-populations formed from one guppy population were examined using the loci AAT-1* and PGM-1*.
The AAT-1* and PGM-1* gene frequencies of an experimental population composed by 500 individuals, included 200-300 adult fishes, were stable throughtout generations.
On the other hand, gene frequencies fluctuated within a wide range among 16 sub-populations, each made from one parent.
The expected number of the sub-population in which the allele was fixed or lost nearly coincided witht he observed number.
Thus, it was suggested that the large fluctuation of gene frequencies among cultured populations resulted from sampling errors of the parents.
Larger fluctuations of gene frequencies among cultured fish populations than among natural populations has been demonstrated in masu salmon,1) black rock fishy2) and red sea bream.3,4) Moreover, the larger fluctuation was observed among cultured populations under strong artificial selection, such as rainblw trout.5) In cultured rainbow trout populations, fluctuations of gene frequencies increased with an increase of the pressure of artificial selection. The reason of this phenomenon was explained to be the founder and/or bottleneck effect in the process of artificial propagation, and concluded that a cultivation is the subdivision of original population and fixation of specific genes. Such conclusion is supported by several simulation studies. Kimura6) pointed out that the population which had a small effective population size fluctuated in a very wide range after a small number of generations from the initial population, and the number of fixed loci will increase, using computer simulation. There were also many reports in which the change of gene frequencies of cultured stocks in fish was explained by genetic drift at the founder individual,1-5,7-10) however, there is little experimental support for this explanation in fish.
Knowlege of the fluctuation of gene frequencies in the sub-populations formed from one population is very important for the management of cultured fish populations. The number of sub-populations which indicated significant differences between the original population were 11 in AAT-1*, and 8 in PGM-1*. The number of sub-populations which indicated significant differences in both loci were 7, and significant differences only at one locus were 5.
These sub-populations are progenies of the parents, or their offspring which could spawn or survive. It is needed to determine if selection exists on these processes. For the purpose of determining the existence of selection, the observed number of populations in which the allele fixed or lost at each locus was counted and compared with expected number of populations (Table  3 ). 
Discussion
It was confirmed that the sampling error during the culture leads to the change of gene frequency from an original population.
This fact is important for the management of cultured populations, especially for the population which is maintained as a gene bank or a special strain. The number of pairs which are needed to main-fain the gene frequency of an original population can be calculated from the data which were obtained in this study (Table 4) . One sub-population is a progeny of one pair, thus, if we want to obtain the gene frequency of population which started from the progeny of two pairs, it will be obtained from the total data of two sub-populations. 120 combinations can be made from 16 sub-populations.
64 out of 120 combinations indicated significant differences between original population at the AAT-1* locus. On the other hand, 58 out of 120 combinations indicated significant differences between the original population at the PGM-1* locus. And so on, in each combination in each number of sub-population to combine, differences of gene frequencies between each combination and original populations were tested. When the number of sub-populations to combine was 14, there was no combination which indicated significant differences between the original population at AAT-1* and PGM-1*. It suggests that at least 14 pairs, 14 females and 14 males, are needed to mainatain the same gene frequency level of the original population in regard to two isozymic loci.
In recent studies, the number of individuals needed to mainatin the population were simulated, according to it, a founding population of, at least, 25 females and 25 males, is a reasonable absolute minimum 9,12,13)
The number of pairs calculated in this study is less than in recent studies, because this study did not refer to genetic variability. However, polymorphism at two loci was main- 
